Abstract A morphometric multivariate and univariate study involving all the three taxa within the Fritillaria tubaeformis complex was carried out. A total of 86 individuals from 8 populations were studied in vivo and complemented by the analysis of 116 individuals from herbarium specimens. According to our results, some morphological characters clearly support the separation among F. burnatii, F. tubaeformis and F. moggridgei. Despite this, some morphological overlapping does exist among F. tubaeformis and F. moggridgei, which show contiguous, partially interdigitated, but not overlapping ranges, and we deem more opportune their separation at subspecies level. On the contrary, Fritillaria burnatii is a clearly distinct species, albeit it can occasionally co-occur in the same site with F. tubaeformis subsp. moggridgei. An identification key for both fresh and dry specimens is provided.
Introduction
The genus Fritillaria L., with about 130 species, is the largest within Liliaceae tribe Lilieae Lam. & DC. (Peruzzi et al. 2009a; Peruzzi 2016) . This tribe includes bulbous, herbaceous plants, characterized by bulbs composed of 2-3 to many scales, dorsifixed anthers and loculicide capsules with seeds usually winged (Tamura 1998) .
The tribe Lilieae is sister to Tulipeae (Chase et al. 1995; Patterson and Givnish 2002; Fay et al. 2006; Kim et al. 2013; Petersen et al. 2013) , and the phylogenetic relationships among the large genera Fritillaria and Lilium were investigated by Rønsted et al. (2005) . Studies more focused on Fritillaria were published by Türktaş et al. meleagris L. subsp. burnatii (Planch.) Rix for Rix (1978 , 1980 , F. tubaeformis subsp. tubaeformis, F. tubaeformis subsp. moggridgei and F. burnatii (Planch.) Backh. for Noble and Diadema (2011) , . Finally, the taxa were treated as three different species by Tison and de Foucault (2014) : F. tubaeformis, F. moggridgei (Planch.) Cusin and F. burnatii. In accordance with the previous literature on this species complex, and Tison and de Foucault (2014) have differentiated the three taxa based on of the profile of the perigone, which is subrectangular in F. tubiformis/F. moggridgei and rounded in F. burnatii. These authors also used differences in tessellation intensity and colour of the tepals and in the average width of the leaf to separate the three taxa.
The recent typification of the names involved (Bartolucci and Peruzzi 2012) clarified the identity of the three taxa with the following basionyms: Fritillaria tubaeformis Gren. & Godr., described from Hautes-Alpes, France, F. delphinensis f. moggridgei Boiss. & Reut. ex Planch. and F. delphinensis var. burnatii Planch., both described from different localities in Maritime Alps. Recent molecular studies highlighted a clear distinctiveness concerning cpDNA matK and rpl16 intron markers among the three taxa (Mucciarelli and Fay 2013) and also excluded any close relationship of F. burnatii with F. meleagris L., the latter species falling in a clade separate from the three taxa of the F. tubaeformis complex, which was also recently supported by Day et al. (2014) . Despite this, a RAPD population analysis revealed some genetic admixture among a few populations of F. tubaeformis subsp. moggridgei and F. burnatii ).
This work is part of a broader taxonomic, systematic and conservation study of the genus Fritillaria (Peruzzi et al. 2008 (Peruzzi et al. , 2009b Bartolucci et al. 2009; Peruzzi and Bartolucci 2009; Mancuso and Peruzzi 2010; Carasso et al. 2011 Carasso et al. , 2012 Carasso et al. , 2014 Bartolucci and Peruzzi 2012; Mancuso et al. 2012; Mucciarelli and Fay 2013; Carasso and Mucciarelli 2014; Mucciarelli et al. 2014) . In order to clarify the taxonomic relationships among the three taxa of the F. tubaeformis complex, we set to: (a) analyse the level of morphological differentiation within the F. tubaeformis group; (b) indicate the most informative characters for the identification of the three taxa; (c) compare fresh and herbarium specimens on the base of selected characters; (d) provide an identification key for fresh and dry specimens.
Materials and methods

Fresh plant material
Representatives of the three studied taxa were collected throughout their distribution areas ( Fig. 1 ) in Maritime Alps (Italy) and in Hautes-Alpes (France) . Twenty-eight morphometric characters (24 continuous and 4 cardinal characters) (Table 1) were measured in the field from 86 flowering individuals (in vivo specimens). Fresh samples were collected from five populations of F. delphinensis var. burnatii, two populations of Fritillaria delphinensis f. moggridgei Planch. and one population from F. tubaeformis s.str. For the sake of clarity and conciseness, the three taxa will be hereafter named as F. burnatii, F. moggridgei and F. tubaeformis, Fig. 1 Geographical distribution of Fritillaria tubaeformis complex in the Alps (shaded inset, right). Occurrence points of F. tubaeformis (white triangles), F. moggridgei (yellow circles) and F. burnatii (red diamonds) are based on actual distribution and bibliographic records (for France: SILENE, 2015) respectively. Only one-two herbarium vouchers from each population were collected, while most of the individuals were scored directly in field in order to allow for the least impact of sampling on population demography. Attention was paid to measure only flowers that had reached complete bloom and mature and fully expanded leaves. Samples from loci classici (known type localities) of the traditionally recognized taxa were Cima di Forte Pernante (Colle di Tenda, Cuneo, Italy; TEN hereafter), Valle Pesio (Chiusa di Pesio, Cuneo, Italy; MAR hereafter) and col de Gleizé (Gap, France; GLE hereafter) for F. burnatii, F. moggridgei and Fritillaria tubaeformis, respectively (''Appendix 1''). Morphological structures were measured with an electronic digital calliper (0.01 digit; Millomex Ltd., UK).
Herbarium material
Eleven morphometric characters (7 continuous and 4 cardinal characters) (Table 1) were measured in 116 herbarium specimens for a total 202 individuals and 3702 measurements. The analysed samples were from the FI, G, G-BU, K, LY, P, PI and RO herbaria (acronyms according to Thiers, 2016) . Type specimens were also analysed and included in the statistical analysis (''Appendix 2''). The number of characters scored on herbarium specimens was reduced with respect to those of fresh specimens because inner flower organs were accessible only in vivo. To minimize deterioration of herbarium material, we measured a single outer and inner tepal from each herbarium specimen.
Statistical treatment of data
To assess that data conformed to requirements of normality and equality of variance, the morphometric variables were tested for deviations from a normal distribution using a Kolmogorov-Smirnov test (p [ 0.05) (Cortinhas et al. 2014) in Origin Pro8 (OriginLab, Northampton, MA). Homogeneity of variance was assessed by a Levene's test. Quantitative continuous and quantitative discrete cardinal characters which did not meet the assumption for normality were log-transformed and square-root-transformed, respectively, prior to be further analysed.
To reveal significant differences between the three taxa, a one-way analysis of variance (ANOVA) was performed in Origin Pro8 on two distinct data sets, one consisting of twenty-eight characters scored in field (in vivo data) and one of eleven characters scored on the herbarium specimens (herbarium data). A Tukey test was run for pairwise multiple mean comparisons of the characters. In the interspecific study, nine statistically variable characters common to the two data sets were combined (combined data set) and used to detect differences between herbarium and in vivo specimens (SPECIMEN) and among the three taxa (TAXA) by means of a two-way ANOVA.
Descriptive and univariate analyses of morphometric variation
Simple descriptive statistics of infraspecific phenetic diversity (mean, standard deviation, standard error) were A further data set consisting of twenty-seven characters was prepared combining selected in vivo and herbarium characters. Pearson correlation coefficients (parametric) were computed among all the pairs in order to check for correlations (r C 0.80; p \ 0.01) that could potentially affect the results of further analyses (Dobeš et al. 2013; Ronikier and Zalewska-Gałosz 2014) . For not normally distributed variables, a Spearman correlation nonparametric method was applied (Š ingliarová et al. 2011) . To avoid redundancy in the data set, variables showing high correlation were removed, resulting in a total matrix of sixteen variables for the multivariate analysis (multivariate data set).
Multivariate analyses
A principal component analysis (PCA) was conducted in Past 3.10 (Hammer et al. 2001; Hammer 2016 ) based on a variance-covariance matrix computed on the multivariate data set (all characters were log-transformed in order to compensate for variables having different measure units). Missing values originating from the differences in the number of observations between the two types of specimens were substituted by iterative imputation (Ilin and Raiko 2010) . The PCA investigates the overall variation pattern along the first two components in order to find hypothetical variables (components) that can discriminate among groups. The axes extracted were those corresponding to components with eigenvalues greater than 1, which means that only components presenting a variation of at least one of the original variables are retained. The PCA results were presented as a two-dimensional scatter plot where each point represents one specimen.
A classification discriminant analysis (CDA, cross-validation) was computed in XLStat on the same data matrix. The analysis was performed to determine the highest probability membership group of the samples (Legendre and Legendre 1998) . Three groups were defined a priori according to their taxonomic affiliation. Group assignment was cross-validated by a leave-one-out cross-validation (jackknifing) procedure. The more discriminating variables were calculated by means of Fisher's coefficient (p \ 0.05), while the posterior probability of classification of each sample and the Wilks' lambda value, were calculated as a measure of the discriminant power in XLStat. A Wilks' lambda value close to zero indicated a better discrimination between the predefined groups (Torrecilla et al. 2013) .
Results
Morphometric variation of in vivo specimens
Results of descriptive statistics and ANOVA showed that thirteen of the characters measured in vivo significantly differentiated the three studied taxa according to their phenetic diversity showing F values greater than 25.00 (p B 0.001) ( Table 2 ; Fig. 2 ). With regard to the perigone, maximum and minimum average lengths and widths of both outer and inner tepals (MinOTL, MaxOTL, MinOTW, MaxOTW, MinITL, MaxITL, MinITW and MaxITW) together with maximum and minimum average lengths of their nectaries (MinONL, MaxONL, MinINL and MaxINL) were all highly significantly different ( Table 2 ). According to the average width of the outer tepals (MinOTW and Max-OTW) and to the length of the corresponding nectaries (MinONL and MaxONL), the three taxa differed significantly among them all (F [ 15.00, p = 0.000; Figs. 2d, e, 3a-c; Table 2 ). On the contrary, F. moggridgei and F. burnatii differed significantly from F. tubaeformis according to the length of innermost nectaries (MinINL and MaxINL; F [ 15.00, p = 0.000; Fig. 2f ; Table 2 ).
The width of the largest leaf (MaxLW) measured on average 7.99 ± 0.22 mm in F. burnatii and resulted significantly different (F = 76.701, p = 0.000) from the average largest leaf of F. tubaeformis (13.94 ± 2.44 mm) and F. moggridgei (16.43 ± 1.31 mm) (Figs. 3a-c, 4; Table 2 ).
Ovaries, styles, stigmas, stamen filaments and anthers always showed average lengths statistically different among taxa, although with F values lower than in vegetative characters (F = 8.813-24.662, p = 0.000; Table 2 ). However, according to these characters, the three taxa differed variously among them (see over in results).
Morphometric variation in herbarium specimens
When the ANOVA was run on the large herbarium data set, the number of basal alternate, bracteal and total leaves (LalterN_herb, LbractN_herb and LN_herb) and the width of outer nectaries (ONW_herb) were not normally distributed and therefore were transformed prior to analysis of variance. Five of the eleven characters analysed [outer tepal length (OTL_herb), outer tepal width (OTW_herb), inner tepal length (ITL_herb), inner tepal width (ITW_herb), width of the largest basal leaf (MaxLW_herb)] showed highly significant variation among taxa (F C 19.00, p = 0.000) ( Table 3) . Tepals (OTL_herb and ITL_herb, outer and inner, respectively) were always shorter and the largest leaf (MaxLW_herb) narrower in F. burnatii (33.86 ± 0.47, 33.75 ± 0.51 and 4.47 ± 0.22 mm, respectively) than in F. moggridgei (38.08 ± 0.67, 38.87 ± 0.70 and 9.12 ± 0.52 mm, respectively) and F. tubaeformis (39.78 ± 1.09, 39.93 ± 1.04 and 9.05 ± 0.55 mm, respectively) (p = 0.000) ( Table 3) . Regarding the outer tepal width (OTW_herb), F. burnatii and F. moggridgei were not statistically different, and as for the inner tepal width (ITW_herb) all the three taxa differed significantly (F = 63.11, p = 0.000; Table 3 ). Colour and tessellation of the perigone were excluded from the comparison ab initio because these characters were difficult to be judged, especially in dry specimens. Comparison between in vivo and herbarium specimens
Eight characters of the combined data set showed significant differences when measured in live versus herbarium specimens (specimen, p = 0.000) ( Fig. 5 ; Table 4 ). However, the two-way ANOVA showed that these characters differentiated the three taxa (TAXA, F = 4.829-241.546, p B 0.01) even when compared based on the combined data set. Differences in lengths of the flower pedicel did not receive statistical support (Table 4) . We found that the average number of basal alternate leaves in live specimens ranged within 4.84-5.27 per plant with little statistical support with regard to differences among the three taxa (F = 3.424, p = 0.037; Table 2 ). The number of bracteal leaves per plant was invariably equal to one; thus, the total number of leaves ranged between 5 and 6 (Table 1) . In herbarium specimens, the number of basal alternate and total leaves ranged within 4.15-4.64 and 5.15-5.68 per plant, respectively, with very little statistical support with regard to the differences between taxa (F = 3.738, p = 0.027 and F = 3.154, p = 0.046, respectively) ( Table 3) . Herbarium specimens had on average fewer leaves than the in vivo specimens (SPECIMEN, p = 0.000) (Table 3 ) probably due to accidental losses during their transportation and handling.
On the contrary, the average plant height in specimens from herbaria largely exceeded that of in vivo specimens (193.27 ± 4.27 and 160.30 ± 3.45 mm, respectively; SPECIMEN, p = 0.000), while differences among taxa did not receive statistical support in the combined data set (TAXA, p = 0.795) ( Table 3) .
Based on ANOVAs results, eight variables from the matrix of in vivo specimens, namely plant height, number of flowers, pedicel length, number of bracteal leaves, maximum and minimum width of nectaries of both external and internal tepals, and four variables from herbarium specimens, namely plant height, number of flowers, number of bracteal leaves and flower pedicel length, were excluded from the following analysis because they did not show significant variation among the three taxa (p C 0.05) (Tables 2, 3, 4). To avoid redundancy in the data set, of the eight variables on tepals showing high correlation coefficients (r = 0.92-0.95, p B 0.000), six were removed from the analysis, maintaining the maximum length and width of inner tepals measured in vivo (MaxITL and MaxITW), the length of inner tepals (ITL_herb), and the width of both outer and inner tepals from the herbarium specimens (OTW_herb and ITW_herb). Variables concerning the total (LN) and basal alternate leaf (LalterN) numbers were highly correlated (r [ 0.99; p B 0.001 both of in vivo and in herbarium specimens); thus, only one of each pair was retained (LN and LN_herb, respectively). Maximum and minimum nectary lengths of internal and external tepals were highly correlated (r [ 0.94 and r [ 0.91, p B 0.001, internal and external, respectively); therefore, only maximum lengths of nectaries of inner (MaxINL) and outer tepals (MaxONL) were considered. Thus, in the end, eleven characters were removed resulting in a total matrix of 
Multivariate analyses
In the PCA two axes were designated accounting altogether for 100 % of the variance, whose scatter plot is shown in Fig. 6 . The first component explained 69.28 % of the total variation while the second component explained 30.72 %. Samples were segregated into three main clusters corresponding to F. burnatii, F. tubaeformis and F. moggridgei; however, a substantial overlapping was present between these last two taxa in the right part of the PCA plot (Fig. 6) . The original characters explaining most of the variation in the first component (PC1) belonged to both types of data matrices. For herbarium specimens, those characters were inner tepal length (ITL_herb, component loading 0.298), inner tepal width (ITW_herb, 0.298) and width of the largest leaf (MaxLW_herb, 0.280). For live specimens, the variables giving the greatest contribution to PC1 were maximum inner tepal length (MaxITL, 0.264), maximum inner tepal width (MaxITW, 0.258), width of the largest basal leaf (MaxLW, 0.243) and style length (0.263). According to these results, F. burnatii lied completely in the left part of the PCA plot with negative values, well separated from F. tubiformis and to a lesser extent from F. moggridgei (Fig. 6) .
Characters measured on live specimens, instead, were the principal contributors to Component 2 of the PCA. In fact, Component 2 was mainly influenced by anther length (component loading 0.444), ovary length (0.370) and filament length (0.274) which mainly contributed to the separation between F. moggridgei and F. tubaeformis.
The results of the discriminant analysis are shown in Fig. 7 . Three clusters are recognizable on the CDA plot; F. burnatii points showed no overlap with F. moggridgei data, while a moderate data overlapping was present between F. moggridgei and F. tubaeformis on the right part of the plot (Fig. 7a) . Separation of F. burnatii from both F. moggridgei and F. tubaeformis on the discriminant Function 1, which accounted for 72.79 % of the total variation, was supported by at least five characters measured on in vivo specimens. These characters were the maximum width and length of inner tepals (eigenvalues 0.848 and 0.751, respectively), the width of the largest leaf (eigenvalue 0.782) and the length of the ovary and style (eigenvalues 0.420 and 0.385, respectively) (Fig. 6a, b) . This separation along the CDA Function 1 was supported also by the same three characters when measured in herbarium specimens (eigenvalues 0.789 for the width of the largest leaf; 0.782 and 0.571 for the width and length of inner tepals, respectively) and by the width of the outer tepals (eigenvalue 0.542) (Fig. 7a, b) . Fritillaria moggridgei and F. tubaeformis samples separated, although not totally, with respect to the CDA Function 2 which accounted for 27.22 % of the variation. All the most discriminating characters on the CDA Function 2 were measured on in vivo specimens. These corresponded to anther and ovary lengths (eigenvalues 0.592 and 0.361, respectively) in the case of F. moggridgei and F. tubaeformis, and to the maximum lengths of nectaries (eigenvalues 0.552 and 0.474, outer and inner tepals, respectively), together with stamen filament and stigma (eigenvalues 0.434 and 0.413, respectively) in the case of F. burnatii samples. The low Wilks' lambda value (0.023, p B 0.001) supported the clear phenetic separation between F. burnatii and the other two taxa. The discriminant analysis classification method based on the analysed characters resulted in the correct classification of 99.05 % (86.97 % after cross-validation) of all samples. Samples of F. burnatii were correctly classified into their respective group in 100 % of the cases (still 100 % after cross-validation), while samples of F. moggridgei in 96.3 % of the cases (70.37 % after cross-validation) and F. tubaeformis in 100 % of the cases (78.57 % after cross-validation) might result reciprocally correctly classified.
Discussion
The morphometric study of F. tubaeformis complex confirmed the differentiation of the three taxa-F. burnatii, F. moggridgei and F. tubaeformis. These results supported flower descriptions found in Italian and French floras for the F. tubaeformis complex (Pignatti 1982; Tison and de Foucault 2014; ). Table 1 Herbarium data in most cases provide reliable information for rare plant species assessment. Critical taxa descriptions and identifications can be coupled with temporal, spatial, and abundance data contained in most herbarium collections, thus allowing identification of species deserving conservation attention and/or further study (Cortinhas et al. 2014; Kricsfalusys and Trevisan 2014 and references therein) . Aiming at a redefinition of the taxonomical status of F. tubaeformis complex, in this study, field observations were implemented with measurements on herbarium specimens. Size reduction in herbarium specimens was documented, probably a consequence of tissue shrinkage due to the drying process. Tepal and leaf size, nonetheless, were dimensionally consistent within each species, wherever they were measured and thus taxonomically meaningful. Only the width of the outer tepals showed a discrepancy, so F. moggridgei did not differ from F. burnatii (herbarium specimens) and it was intermediate between the other two taxa regarding this character (in vivo specimens).
The PCA agreed with the delimitation of three taxa within the F. tubaeformis complex proposed by and Tison and de Foucault (2014) and the discriminant analysis confirmed the usefulness of the studied morphological characters when combined in a single matrix.
Differently from tepals, variables such as ovary, style, stigma, stamen filament and anther lengths showed no apparent relation with the separation between F. burnatii from the other two taxa. Reproductive characters, however, demonstrated to be important determinants in the multivariate analysis where: (1) differences in anther and ovary lengths separated F. moggridgei from both F. tubaeformis and F. burnatii; (2) regarding stigma and filament lengths, F. moggridgei was closer to F. burnatii. Pistil and particularly the style/stigma morphology are phenotypic reproductive traits known to be representative of the inter-and intraspecific variation within Liliaceae (Peruzzi 2016) , but have been poorly employed so far within the genus Fritillaria. No data in the literature are available on these characters in F. tubaeformis complex. Tison and de Foucault (2014) did not provide any information, and Pignatti (1982) generally referred to a style 12-13 mm long and stigmas 2 mm long. According to our results, mean values for the style reported by Pignatti (1982) are more similar to the values found in F. tubaeformis than in F. burnatii.
Leaf number, shape of the lamina and position on the stem are all characters that have gained much attention in the past for taxa delimitation within F. tubaeformis complex. Tison and de Foucault (2014) and have remarked that in F. tubaeformis s.str., cauline leaves aggregate in the upper part of the stem as typical of all these ''Alpine'' fritillaries. Besides, in F. tubaeformis the lowermost leaves are generally flat or just curled at the margins, often coiling at the apex and usually wider than 7 mm, whereas in F. burnatii leaf laminas are rather curled at margins, never coiling at the apex and usually less than 7 mm wide. This study confirmed these differences; in fact, we found that F. burnatii leaves were significantly narrower (7.99 ± 0.22 and 4.47 ± 0.22 mm, in vivo and in herbarium specimens, respectively) than F. tubaeformis and F. moggridgei leaves.
Our results clearly indicated that the three taxa within F. tubaeformis complex present many intermediate morphological characters. However, we demonstrated that for some characters, a clear separation between F. burnatii and F. moggridgei ? F. tubaeformis is feasible. Considering that either of the two data matrices, employed in this study, showed their own limits and benefits, we have demonstrated that characters with high taxonomic value such as tepal dimensions can be properly used for taxonomy in Fritillaria species.
Fritillaria tubaeformis s.l. is increasingly rare in the wild due to habitat loss. The implementation of genetic data obtained from herbarium specimens would represent a valuable tool to expand our knowledge on geographical and temporal patterns of diversity within these species.
Taxonomic treatment
According to our study, there are some morphological characters that clearly support the separation among F. burnatii, F. tubaeformis and F. moggridgei, albeit with some overlapping, especially between the latter two taxa. Considering that F. tubaeformis and F. moggridgei are morphologically very close and show contiguous, partially interdigitated, but not overlapping ranges, we deem more opportune their separation at subspecies level, in agreement with the taxonomic treatment recently proposed by . Fritillaria burnatii and F. moggridgei, on the contrary, can occasionally co-occur in the same site. This may account for a certain degree of genetic admixture found among some populations of F. tubaeformis subsp. moggridgei and F. burnatii 1b. Leaves (9)11-21.2(32) mm wide; perigone with subrectangular profile, tepals rounded at apex, yellow or purple lacking a white tessellation, outer tepals (33.5)37.8-47.1(50.9) 9 (10.8)13.3-19.9(22.9) mm, inner tepals (33.9)39.5-48.3(52.5) 9 (17.7)20.6-27.4(30.7) mm, style (3.6)6.4-13.2(16.6) mm long…………..………2 (F. tubaeformis s.l.) 2a. Tepals yellow, sometimes with purple tessellation; ovary (7.9)8.9-12.2(12.2) mm long, stigma lobes (1.1)2.9-5.3(5.4) mm long, anthers (5.9)8.6-14.6(15) mm long …………………………………………………… ……….……… F. tubaeformis subsp. moggridgei 2b. Tepals uniformly purple, glaucous, tessellation mostly hidden by pruina; ovary (5.9)6.6-9.8(13.5) mm long, stigma lobes (1.1)1.4-2.8(3.1) mm long, anthers (5.5)5.9-8.2(9.2) mm long …………………………… ………………………. F. tubaeformis subsp. tubaeformis For dry specimens 1a. Leaves (1.7)2.9-6.5(8.8) mm wide; outer tepals (27.2)30.1-38(43.6) 9 (8)9-11.8(13.3) mm, inner tepals (27)30-38(43.7) 9 (9)10-15.3(16) mm…………….….F. burnatii 1b. Leaves (4.7)5.5-13.1(18.9) mm wide; outer tepals (30.1)32.6-46.0(49) 9 (7)9-16.4 (22) Acknowledgments MM wants to thank his wife Wanda for assistance in measuring plants in the field and the staff at the Parco Naturale del Marguareis for field assistance with plant populations in Valle Pesio (Cuneo) . The associated editor Ricarda Riina is also gratefully acknowledged for her helpful suggestions to improve the quality of the manuscript.
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Appendix 1
List of the populations within Fritillaria tubiformis complex investigated for the morphological analysis on in vivo specimens (country, locality, coordinates of provenance, date, scientists). Voucher specimens are kept in TO and PI. Population acronyms and herbarium vouchers are indicated in brackets for each population. 
